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Substantial progress has been made toward completing the series of

phenols and related compounds that were to be prepared in this laboratory*

The compounds which have been made are listed in the Table of Contents.

Iuptoved procedures for the preparation of 3,5-bis-(dimetblcarb lWo)-

nitrobenzene and 3-hydroxy -- dimethylcarbanyloxynitrobensene are included

in this report,

In addition, a start has been made Qn the preparation of pyridine analogues

of the benzene derivatives previously made*



ZMARAION OF 3-bis -4 DIpfTRXLCARBM i XY) -NITROBENZENE

Although the zeaction of 5-nitroresorcinol with dimethylcarbaWl chloride

has been described in previous reports, it has been carried out# during the

period covered ty this report, on a' much larger scale, The details, therefore,

are worth describing.

In a 2-liter flask equipped with a magnetic stirring bar, a refiyx

condenser, and a dropping funnel was combined 77.4g.(O.500 mole) of 5-

nitroresor.:oinol and 1550 ml. of pyridine. When solution was complete,

16g. (1,36 moles) of dimethylcarbnml chloride was added an at once. The

tem "rature of the stirred reaction mixture rose spontaneously from 26'

to 38* in twenty-five minutes. When the temperature remained constant, the

reaction mixture was refluxed for one hour at 115.

The hot reaction mixture was poured onto about 600 g. of crushed ice,

and a white precipitate formed gradually as the ice melted. The solid

was collected on a Buchner funnel and washed thoroughly with water.

Evaporation of the reaction mother liquor yielded more crude product.

After drying all of the isolated solid in a calcium chloride-sharged desiccator,

it was dissolved in 900 ml. of ethanol, treated with charcoal, and filtered

On cooling, the solution yielded 106g. of 395-bis-(dimetb1oarbaolw-oo

nitrobenzene (m. p. 110-111').

Distillation of the recrystallization mother liquor to about one-third

of its volume yielded an additional 9. 8 g. of product. The total yield,

therefore, was 116g which in 78% of the theoretical a mot.
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W UOI0 OF. Ia 16 D2JK)PAh4J=k1TDBM

In a 2-liter Erlenmeyer flask was combined 50 g. (0.168 mole) of 3# 5-

bis-(dimetbylcarbau lox,)-nitrobanene and 1000 ml. of absolute methanol.

The mixture was warmed on a hot plate until solution was effected, and a

solution consisting of 9.5 g. (0.170 mole) of potassium bydroxide pellets

d'issolved in 100 ml. of methanol was added rapidly with stirring* The reaction

.7ture was warmed until the first indications of refluxing occurred, and this

'3tage wa ma intained for one hou'r, The solution turned V ,m slightly yellow

o dark re:icrnge during the coouxse of the heating.

The reaction mixture was str'.ped of solvent by flash distillation under

uater pump vacum, a dark red, gtuiy residue forming in the boiling flask@

Me solld was washed with five 100-ml. portions of water, and each portion

Yas filtred. The white solid material which was collected in the funnel

,4eighed 4..S7g, and melted at 10?-8* (starting materials LO-11*). Thi

-educed the amount of starting material on which a yield my be based to

S.43g. 0.153 mole).

The dark red filtrate was acidified in the cold with concentrated k dro-

hloric acid. This resulted in the formation of a tan precipitate. After

'11tering the mixture. the solid was recrystallized from 50 .l of ethanol.

.he dried precipitate weighe 23o?9. (68.5% baed ou vesowred etartin vtarewal)

wd melted at 152-30.
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To a 125-ml. Erleymeyer flask containing a magnetic stirring bar was

ndded 5OOg. (0.0194 mole) of 1,7-dibromo-heptane The flask was equipped

'With a parallel arm adapter, a reflux condenser, and a dropping funnell and

a combination heater-magnetic stirrer was used as the source of heat and

stirring A so~lium ethoxide solution was prepared by adding 0.22g. (O.OO97Og-atm)

of sodiun metal to 50 ml. of abcolute ethlaol, and when the sodium had all re-

nc--ed6, 2,!9g,: (C0 00970g-atom) ojnito& 3%OW2epdo.was

addeti o . the alcohol sol).ble eodium salt.

AJf'3r heat;.rg the l.7-d._'.-ch .'A:,eptane to the point of refl uxg the alcohollo

soluticn of the sodium phenoxi63 was added dropwise and with stirring. Reflucing

was continued for about four hours, during which time a precipitate formed.

The react, ion mixture was allowed to cool to room temperature$ and then it was

filtered. The filtrate was evaporated to dryness under water-pump vacuum, and

a viscous oily residue was isolated. By adding portions of petroleum ether to

the residue and refluxing the mixture for about one-half hour, a white crystalline

solid vas isolated on cooling the extracts in a refrigerator. In this manner

a total of 3.5g of white solid was obtained. Methanolic recrystallization

of the first extract yielded O,7g of needles melting at 63.5-&.5* Later

extracts yielded a total of lg of solid when recrystallized from methanol,

but the melting range was 53-60 0  A seoond reorystalliuation yielded lo3g,

s.p. 58-61.
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* In view of the fact that the commercial 1,7dibromoheptahe (Edoan Labora-

tories) was found to have a strong hydroxyl band as shown by infra red

absorption, it was necessary to remove the alcohol impurity. Fractional

distillatonaercls'defeasible, but the following procedure gave good results.

The dihalide was treated with cold concentrated sulfuric acid in a eeparatory

finnel. The cold heterogeneous mixture was vigorously mixed and allowed to

nettle, The lower layer, a light brown liquid which contains the acid soluble

a'-ohol, was drawn off. The upper layer, a clear, colorless liquid, was wqsasd

with several portions of 5% sodium bicarbonate solution. The clear, colorless

organic liquid (dihalide)was dissolved in ether and the ether layer washed several

times with distl, led water. The ether layer was dried for 24 hours over anbydrow

magnesium carbonate.

The ether layer was separated from the magnesium carbonate by filtration

and the bulk of the ether was evaporated under reduced pressure (aspirator)*

The clear colorless liquid was placed in a one-piece distilling unit containing a

six inch Vigrem column. The liquid was distilled under reduced pressure

(0.05 - 0.06 mm.). Only one fraction was noticed, distilling at 65-66 (oil bath

93-97*). An infra red spectrum showed no hydroxyl absorption in the region 2.i

-3,2 a The recovery of pure 1.7-dibromoheptane was 54%.

Analysis: Calculated for CH,14 Bra s C 32.59, H 5.47, Br 61.95

Founds C 32.86, H 5.59, Br 61.75

In a 500 ml. 3-necked, round-bottomed flask fitted with a reflux condener

(connected to a calcium chloride drying tube) dropping funnel, and a magnetic

stirring egg, was placed l4.lg. (0.06-4 mole) of 3-dimetrlcarbaWlox-W-nitaom

phend, 8 .O5s. (0.0314 mole) of purified 17-dibromoheptane and 150 ml. of

commercial absolute ethanol. The mixture was stirred and warmed by means of a

.-heating mantle until the mixture was homogeneous (light yellow green solution),

PAaet-g wenodlimw (l4.hJg,, 0.0624 g-atoa), frshly 4ut, was dissolved
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in 150 m. of absolute ethanol) s The sodium eohoxide solution Was filtered and

46 added dropwise to the reaction mixture. DuriM the addition of the sodium

ethozide solution (40 minutes) the reaction mixture turned deep red. It was

refluxed for 30 hours. During the reflux time the solution gradually turned

orange and the pH dropped to about 7.5o

The orange solution, which contained some metallic salt precipitate, was

allowed to cool to room temperature, A small amount of heavy oil forme The

oil and metallic salts were. separated by suction filtration. The filtrate was

allowed to stand at room temperature for 2 hours. A large amount of solid formed@

On addition of one liter of cold water more precipitate formed. The precipitate

was collected by suction filtration and washed on the filter with water,

The precipitate was sucked dry overnight and dissolved in 500 ml. of hot

anhydrous methanol. On cooling, a small amount of oil formed, The oil was

separated by decantation and the methanol solution set aside, at room temperatures

overnight, A precipitate formed slowly. The methanol solution was cooled in an

ice bath and the precipitate collected by suction filtration. The solid which

was dried at 780 and 0.05 mm. for 5 hours, melted at 93.5 - 95.5* with previous

shrinking at 910.

Four additional recrystallizations produced a soft rosette-like white

crystal (6.8g.) which, when dried at 78' and 0.05 mm. for 24 hours# melted at

94,5 - 96' with previous shrinking at 91.O% The rosette-like crystal structure

was destroyed when the mother liqu1br was removed. Infra red showed a oarbonrl

abeorption at 5.78 due to the carbauql group,

Analysis: Calculated for CgOH3 2N4 01 0 S C 54.714, H 5.88, N 10.21

Founds C 54.76, H 6.02, N 10.23

Consolidation of mother liquors produced 2.0g. of product which melted at 93-961

The total yield of product melting over the range 93-96* was 8 .8g. (52%). The lam

pure prodLot (2.Osg) was used to prepae the hydrolysis product of the above

'ompound.
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_REPARATION OF I 7-Uis(3-NITRO HR = iTr =-HEPTA

In a 500 ml. 3-necked round-bottomed flask was placed 5.3g. (0.011 mole)

of 1 7-bis-(3-nitro-5-dimethylarbaloxyphnoxy)-heptane (m.p. 93-96') and

a solution containing 5.Q g. of potassium hydroxide (Baker Analyzed)# 50 ml.

of ethanol and 50 ml, of-distilled water, The flask was fitted with a magnetio

stirrer and reflux condenser, and the heterogeneous mixture was refluxed for

3 hours. The solution, which turned deep red as refluxing started, was homo-

geneous in about 30 minutes.

The homogeneous, red solution was allowed to cool to room temperature.

To this solution was added 100 ml. of ice-cold water and the solution was

filtered. The filtrate was cooled in an ice bath and neutralized with 30%

hydrochloric acid. An orange oil first formed and then a yellow precipitate

was noticed. The orange oil, which soon solidified, and the yellow precipitate

were collected tr suction filtration and washed on the filter with 200 ml. of

distilled water.

Upon recrystallization from benzene and subsequent drying, the hydrolysis

product weighbd 3.9g. and melted at 994I02. Four additional crystallisatione

from benzene and drying at 10 and 0.05 mm. for hO hours gave 2.8g. (68%)

of yellow hydrolysis product which melted at 112.5-114*0 with previous

shrinking at 110. An infra red spectrum showed no carbonyl absorption due

to the carbanyl group. A hydroxyl peak at3A . as noticede

Analysis, Calculated for CLHaaN.Oe! C 56.23, 9 5.458, N 6,8951

Founs 0 £6.37 , 535 , N 7.06 .
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REPARATION OF 1-( 3-NI Tl --D IMETHhCARBAMYIOXYP X ) -8-B O

In a 500 ml. round-bottomed flask fitted with a reflux condenser (connected

to a calcium chloride drying tube), dropping funnel, and a magnetic stirring egg

was placed 14.1g. (0.0624 mole) of 3-nitro-5-dimetbylcar.banyloxyphenol, 20.0g*

(0.0735 mole) of Is8-dibromooctane (Edcan, freshly distilled) and 200 ml. of

absolute ethanol. To this refluxing solution was added dropwise a solution

containing 1.40g. (0.0624g-atom) of reagent grade sodium (freshly cut) and 100 ml.

of absolute ethanol. The first precipitate of metallic salts was noted in three

hours. The solution was refluxed for nine hours until the pH was 7. The reaction

mixture was allowed to cool to room tenperature overnight. A large amount of white

solid precipitated from the reaction mixture, The precipitate was collected tv

suction filtration and washed on the filter with 100 ml. of distilled water and

then with 25 ml. of methanol. The precipitate was set aside.

The above filtrate (including the washings) was extracted with ether,

* the ether layer dried over anhydrous magnesium sulfate, and the ether allowed

to evaporate. Ay"42*-brown viscous liquid remained as a residue. This liquid

was dissolved in a small amount of hot methanol, filtered, and cooled in an

Ice-bath. A white precipitate slowly formed. The white precipitate, which

was collected by suction filtration and recrystallized from methanol, weighed

4.9g and melted over the range 56-60-W A qualitative test showed the presence

of bromine.

The original precipitate which was previously set aside was stirred

vigorously with 500 ml. of a warm 95% petroleum ether -5% bensene solution.

This heterogeneous mixture was filtered and the resulting insoluble white

solid (m.p. range 75-90), weighed 4g. The petroleum ether-bensene solution

was heated on a stem bath until the volume decreased to about 10 ml. Some

hite precipitate was noticed on sooling this a.oltion. The entire contents

were dissolved in a small amount of hot methanol, Upon cooling a white pre-

cipitate formed. The white precipitate which was collected by suction filtraa-
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tion and air dried overnight, melted at 9-61°o

5 The two low melting white precipitates (m.p. 56-0* and 5641) wee 00M.

bined and reorystallized from methanol, The resulting white needle crystals

weighed 6g,, (25%) and melted at 61-62%* Two additional crystallization$

from methanol gave white needle crystals melting at 61-620#

Analysist calculated for C1 H28BrN2 505

0 48.93, H 6.04, Br 19.16

Va.nd: 0 49.15, H 6.02, Br 19.05

The higher melting product (mp. 75-900) is probably the crude di- sub-

stituted product Is8-bi(3-NITRO-5-DIETHYLCARBAMLOXYPHENOX )-OCTANE.
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* In a one-liter, 3iseckeds round-bottomed flask fitted with a reflux con-

denser (connected to a calcium chloride drying tube), dropping funnel, and a

magnetic stirring egg, was placed 28.2g. (0.125 mole) of 3-nitro-5-dimethyl-

carbae¥loxy phenol, 17.1g. (0.0628 mole) of l,8-dibromooctene (Edcan Laboratories

- freshly distilled at 786 and 0.05 mm.) and 300 ml. of commercial absolute

ethanol. To this heterogeneous mixture at room temperature was added dropwise

a clear solution of 2. 8 7g. (0.125g-atom) of reagent grade sodium (freshly cut)

in 150 ml. of absolute ethanol. The contents of the flask became homogeneous

(red solution) after approximately half of the sodium ethoxide solution was added.

The solution was refluxed for fifty hours. During the reflux time the

color of the solution turned light orange, a precipitate (metallic salts) was

noted, and the pH dropped to approximately 7. When the solution was allowed to

cool to room temperature overnight a copious precipitate fred. The precipitate

was collected by suotibn filtration and washed on the filter with 200 O. of

distilled water.

The precipitate was vigorously atiaudwith 200 ml, of 2% KOH solution to

remove any unreaoted startirg material. The precipitate was again collected tv

suction filtration and washed on the filter with distilled water. The crude

precipitate, which was air dried overnight, weighed 24.7ge and melted over the

range 63-W'.

The product was recrystallized six times from methanol and three times from

benseneo When benzene is the final crystallization solvent the product is a ligh

yellow coarse crystal which, when dried at 6 Vs and 0.05 mM,s melts at 9I44-%5.

When methanol is the final crystallization solvent the product is a white crystal

which, when dried at 64& and 0.05 m. for l50 hours, melts at 86-88. The

yield was 17g. (55%).

A possible reason for the difference in the melting points is the formation

of methanol of crystallization when methanol is used as the orystallising
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solvent since the melting points are interdohvertible when the proper solvent

is used. In order to determine qualitatiely whether any methanol is present

* as a solvate of crystallization in the product melting at 86-88* a test was

devised to detect the odor of methyl salicylate (oil of wintergreen)* The

result of this test was a qualified yes. The odor of the decomposition prodate

of the Ip8-bis(3-nitro-5-dimethylarbarloxyphenoxy)-octane partially masked

the odor of wintergreen. However, a very slight wintergreen odor was present*

Analysist Calculated Zor C21H34N40 o (unsolvated)s 0 55.519 H 6.090 N 9.96

Found (1) C.y. Fr. MeOHs C 55.61, H 6,08, N 9.83

(2) Cry. Fr. Bz. C 55.67. H 5.90, N1O.06

Note: Calculated for CaeHsN 40j..CHaOH (Methanol solvate 1:1 molar)

C 54.54, H 6.44, N 9.42

While the analytical results do not correspond to one mole of methanol

to one mole of dicarbamate, we have no basis for limiting consideration to: a

lil ratio* It might be 5:l or 10:1. We considered the compound is sufficiently

pure to be used.
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PDPA-T321 OF A 8UM (1:2MOLROMU1X1 O14

In a one-liter round-bottomed flask fitted with a reflux condenser and a

magnetic stirring egg was placed 9.80g. (O.O164 mole) 1:8-bis-0(3-NTJ-5-

DIMETHYLCARBAM MXYPHENOXY)-OCTANE, 100 ml 95% ethanol, 100 ml. distilled

water and l0#0g, of potassium hydroxide. The flask was warmed by a heating

mantle to reflux temperature and the heterogeneous mixture became homogeneous

in 3. hours. The red, hom:nnous solution wasrefluxed for 10 more hours.

The clear, deep-red ho: ,'enecus solution was cooled to 0' and slowly acidi-

fied ,i h 30% hydrochloric av .d. The fine, yellow precipitate which formed

was collcted by suction fil',iLion and washed on the fil.ter with distilled

water, The yellow product which was dried in a vacuum desiccator weighed 7.2g.

and m ited at 150-153C.

D 9 yei !w precipitate was recrystallized three times from ar~hdraus

methyl alcohol to give 6.7g. (51%) of fine yellow crystals which when dried at

l15* vnd 0.05 mam. melted at 154-:55*.

Aralysist calculated for CaoHa4NaOs C 57.15, H 5.75, N 6.67

Founds 0 57.14, H 6.02, N 7.0o3
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In a 500 ml. round-bottomed flask fitted with a magnetic stirring egg was

placed 40.3g. (0*250 mole) of the sodium salt of m-nitrophenol (prepared from

m-nitrophenol and sodium methoxide in methanol), 304Lg (1.41 mole) of l4-

dibromobutane (Matheson, freshly distilled, B.P. 56-580 at 4 mm.) and 25 "l.

of dimethylformamide. The heterogeneous, reddish mixture was warmed to

90-100 . In 20 minutes the reddish color of the nitrophenoxide ion had dis'.

appeared leaving a pale orange solution. Considerable precipitated sodium

bromide was notioed*.

The pale orange solution was allowed to cool to room temperature and the

sodium bromide was removed ty suction filtrations The pale orange filtrate

was dissolved in about 1.5 liter of ether and the ethereal solution was washed

with 5% potassium hydroxide and with distilled water until the ether washings

were neutral to pH paper. The ether layer was dried briefly over anhydrous

j magnesium sulfate, decolorized with a small amount of Norit, and filtered*

The ether was allowed to evaporate leaving a pale yellowish oil.

The excess 1,9-dibromobutane was removed by vacuum distillation through

a nine inch Vigreux column, the major portion distilling at 48-56' (4 mm.).

The residue# a light orange oil, was distilled J& ZASM , A clear, yellowish

liquid (41.Og.) was collected (b.p. 152-3,540 at 0.01-0.025 =.)

The yellowish liquid was dissolved in about 200 ml. of anAdrous methanol,

deoclorized with a small amount of Norit, and filtered. Upon cooling in a

freeier white plate crystals slowly formed. The white crystals of 1-(3-

NITROPHENOXY)4-BRINOBUTANE (35g.) were dried on the filter for one hour

(m.p. 33-34'). AAfter drying for 48 hours at room temperature and 0.05 me

the white crystals weighed 35g. (52%) and melted at 34-35%*

Analy$- Calculated for r.Lei%03NBr| C 43.80, H 4.4tl Br 29.15
t,. Found: 0 44.34, H 4.47, Br 29.25
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ERW I OF I-C 3.NIT2R0LOF ) .Q-( "AXD)-I

In a 500 ml. round-bottomed flask fitted with a reflux condenser and a

mag r.Ietic stirring egg was placed 19.2g. (0.070 mole) of l43,nitrphenoxy)-

4-bromobutane (m.p. 34-35) and 50 ml. of absolute ethanol. The mixture was

warmed slightly to effect solution. To this clear, homogeneous solution was

added a clear, reddish solution containing 13.5g. (O.060 mole) of monocarbamate

of 5-nitroresorcinol and 300 ml, of a sodium ethoxide solution prepared by

dissolving 1.38g. (0.060 g-atom) of freshly cut sodium in 3DO ml. of absolute

ethanol. The contents were magnetically stirred and reflexed for 8 hours, at

which time the solution was neutral to litmus. Precipitated sodium bromide

was noticed after 30 minutes.

The slightly orange solution was allowed to cool to room temperature at

which time an additional precipitate was observed. The contents were added to

one liter of ice-cold water containing 2g. of potassium hydroxide. Additional

j precipitate formed. The contents were thoroughly mixed and the white precipi-

tate was collected by suction filtration. The white precipitate was crystalb

lijed from 80% methanol-20% benzene. The resulting white product (20*Og., 80%)

which was dried for one hour at 1150 and O.O5 am. melted at 12195-122*.

Since thiu. compound was prepared before, no analysis was performed.



16,

* In a 50 ml. round-bottomed flask fitted with a magnetic stirring egg and

reflux condenser was placed 20.og. of 1-(3-nitrophenox)-4-(3-nitro-5-dimetyl-

carbamyloxyphenoxy) -butane (m.p, 1215 -122) 150 ml, of 95% tbmol, and 200

ml. of a solution containing 200 ml. of water and 15g. of potassium bydroxide,.

The heterogeneous mixture was refluxed for 8 hours at which time a red, homo-

geneous solution resulted. This solution was cooled to about 50* and acidified

with 10% hydrochloric acid. A tan precipitate formed imediately. The tan

precipitate was recrystallized several times from benzene and from methanol.

When recrystallized from benzene the resulting solvated yellow nugget crystals

were desolvated to a yellow product at room temperature (m.p. 139-lio0). When

the product was recrystallized from methanol yellow solvated crystals formed

whichima desolvated at 1150 and 0.025 mm. (m.p. 138-1390). The final

crystallization from 90% benzene-lO% methanol gave 11.5g. (70%) of desolvated

crystals (desolvated At 1150 and 0.025 mm.) which melted at 139.5-1hl1.

Analysis: Calculated for (as.ReOyNa: C 55.16, H 4.63, N 8.0O

.i., .:. Foundt C 55.0, H 4.85, N 8.00
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PREARATION OF I-.( -NITROLENOY) -6-MoR1OWiXANE

In a 300 ml. round-bottomed flask fitted with a magnetic stirring egg

was placed 32.2g. (0.20 mole) of the sodium salt of m-nitrophenol ( prepared

from m-nitrophe6+ and sodium methoxide in methanol), 170g. (0*0 mole) of

1,6-dibromohexane (Aldrich Co., freshly distilled, b.p. 68-70" at 0.05 mm.)a

and 20 ml. of dimetkIlformavide. The heterogeneous reddish mixture was

warmed to 95-100* for 30 minutes. The reddish color of sodium salt of M-

nitrophenol disappeared and considerable sodium bromide was noted after 15

minutes.

The slightly yellow solution was allowed to cool to room temperature and

the sodium bromide was removed by suction filtration. The pale yellow filtrate

was dissolved in 1.5 liters of ether and washed with 5% potassium hydroxide

solution and with distilled water until the washings were neutral to litmus.

The ether layer was dried with anhydrous sodium sulfate, decolorized with a

small amount of Norit, and filtered. The ether was allowed to evaporatep

leaving 152g. of a light yellow oil.

The 1,6-dibromohexane was removed by vacuum distillation through a nine

inch Vigreux column, the major portion distilling at 55-65"C (0.025 mm.; oil

bath 110-115). The residue, a light orange oil, was vacuum distilled through

a nine inch Vigreux colum. The product distilled at 165-167" and 0.025-O.035

m. A light yellow liquid (24g), was collected (oil bath 235-245). The

yellow oil was dissolved in ca. 200 ml. of anhydrous methanol and allowed to

crystallize in the freezer. The resulting clear plate crystals of -3

NTrMPHENOXY)-6-BROMOHEXANE weighed 22,4g. (38%) and melted at 28-29.

Analysiu: Calculated for C, aHieO3NBr: 0 47.69, H 5.34, Br 26.45

Founds 0 47.77, H 5.42, Dr 26.52
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In a 250 ml, round-bottomed flask was placed 20eOg (0,067 mole) of 1-

(3-nitrophenoxy:.-6-bromohexane (m.p. 28-29') and; 50 ml, of absolute ethanol.

The mixture was warmed slightly to effect solution. To this ClearD homgeneomu

solution was added a clear, reddish solution containing 15.lg. (0.067 mole) of

monocarbamate of 5-nitroresorcinol and 100 ml. of a sodium ethoxide solution

prepared by dissolving 1.5lg. (O.067g-atom) of sodium (freshly cut) in 100 ml.

of absolute ethanol. The contents were magnetically stirred and refluxed for

20 hours. Precipitated sodium bromide was noticed in 30 minutes.

The orange solution, which was slightly basic to litmus was allowed to

cool to room temperature and added to a solution of 500 ml. of ice water and

3g, of potassium hydroxide pellets. A light tan solid formed (26.5g).

Rerystallization from a solution containing 1.1 liters of methanol and 150 ml.

of benzene gave 244g. (81%) of a white powder which melted at 108-110*0 An

additional recrystallization from a 90% methanol-10% benzene solution gave a

white product which melted at 109-110%* Infra-red shows two peaks in the carbotWI

absorption region at 5.7 and 5o R o It is suggested that the splitting of the

oarborql absorption into two distinctive peaks is due to a group frequency shift.

The analytical sample which was recrystallized four times from 95% methanol

-6% benzene solution and dried at 100 and 0.05 mm. melted at 109.5-110'.

Analysist Calculated for CHs55ON3 s C 56,37, H 5.63, N 9o39

Pounds C 56.80, H 5.72, N .9,95
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MARAT~IL OF'1. 1NIT3rXOX )--_6-( -WIR~.~ D~XP~)Y .ANS

In a 500 ml. round-bottomed flask fitted with a magnetic stirring egg

and reflux condenser was placed 16.0g, (0.0358 mole) of l.(3-nitrophenoxy)-
6-

(3-nitro-5.dimetyloarbavloxyphenoxy)-hexane (rm.p. l09-llO), 100-.41. of 95%

ethanol, and a solution containing 150 ml. of water and 8g, of potassium Iydrox-

ide.. The heterogeneous mixture was refluxed for 9 hours at which time a red#

homogeneous solution was obtained. This solution was cooled to about 50* and

acidified with 10% hydrochloric acid. A light yellow precipitate formed

immediately. The yellow precipitate was collected by suction filtration and

crystallized from about 250 ml, of benzene. When dried at 0,5 mm. and 100

for 4 hours the resulting yellow product weighed 1. 8g. (80%) and melted at

The analytical sample which was recrystallized from benzene and dried at

100 ° and 0,5 m., melted at 134.5.'1.3a .

Analysiss Calculated for C 2 0 0N 2s C 57.44, H 5.36, N 7.4

Foundg 0'57.59, R.33, N 7.78
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2REPARAITON OZ' 1.t1--ITROHE=OXY...8BROMOO0TNEB

In a 250 ml. roundbbottomsd flask fitted with a magnetic stirring egg was

placed 25,g. (0.16 mole) of sodium salt of m-nitrophenol, (freshly prepared

from m-nitrophenol and sodium methoxide), 190g. (0.70 mole) of 1,8-diroft-

octane (freshly distilled, bop. 780 at 0.05 mm), and 20 ml. of dimethylforvamide.

The heterogeneous mixture became a red homogeneous solution in 15 minutes and

the solution temperature was maintained at 90-100". In 35 minutes the solution

was light yellow and considerable sodium bromide was noticed.

The solutlon was allowed to cool to room temperature and the sodium bromide

was removed by suction filtration. The pale yellow liquid was dissolved in

1.5 liters of ether and the ether layer was washed with 5% potassium hydroxide

and with distilled water until the aqueous layer was neutral to litmus. The

ether layer was dried with anhydrous magnesium sulfate, decolorized with a small

amount of Norit, and filtered The ether was allowed to evaporate leaving

a light-yellow oil residue.

The 1,8-dibromooctane was removed ty vacuum distillationp 150g. of a clear,

colorless liquid being collected at 0.05-0.20 m. and 97-106" The residue,

a brownish-black viscous liquid, was dissolved in 700 ml, of methanol, de-

colorised with a small amount of Norit, and filtered. Upon cooling in a freezer,

a light tan solid (35g) formed. The tan solid was stirred, at room teope'ature,

with 150 ml, of methanol. The resulting mixture, which contained so solid

(disubstituted product) was filtered and the solid material set aside. The

filtrate was recrystallized twice more as described above. The resulting white,

crystalline l-(3-nitrphenoxy)-8-bromooctane weighed l.8g, and melted at

26.5,27.60* This compound was not analysed.



21.

I
In a 250 ml. round-bottomed flask was placed 14.8g. (0OAS mole) of

l-(3-nitrophenow)--bromooctane and 50 ml. of absolute ethanol. To this clear,

homogeneous solution was added a clear, reddish solution containing 10,.g

(0.045 mole) of monocerbamate of 5-nitroresorcinol and 100 ml. of a sodium

ethoxide solution prepared by dissolving 1.03g. (0.04g-atom) of sodium (freshly

cut) in 100 ml. df absolute ethanol. The contents were magnetically stirred

and refluxed for 24 hours. The resulting orange solution was slightly basic

to litmus,

The solution was allowed to cool to room temperature and s lowly added to

ice-water. A tan precipitate formed. The tan precipitate was dissolved in 500

ml. of methanol, decolorized with a small amount of Norit and filtered. The

clear solution was cooled. A white solid, which weighed 20.2g, and melted at

50-51" formed. Drying at room temperature and 0.05 mm. for 24 hours failed to

improve the melting point. The white solid was dissolved in I liter of hot

methanol, filtered, and allowed to stand at room temperature. White needle

cr-ystals formed slowlyi About 8 hours)# The white crystals were collectea by

euction filtration, washed on the filter with a small amount of methanol and

dried in a desiccator (over anhydrous calcium chloride). The white needle

crystals weighed 12,5g (60%) and melted at 62.5-63.

The analytical sample which was recrystallized four times from methanol

and dried at room temperature and 0.25 rm. for 10 hours, melted at 62.8-63.20,

Anlysis: Calculated for Ca5H2.ON 3 t C 58.08, H 6.15, N 8.85

Founds C 58.00, H 5.90, N 8.62
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PREPARATION OF I-( 3-NITPHENOXY) W84 3-NITR0- -HYDROXY PHENO W) -0CTANS

In a 500 ml. round-bottomed flask fitted with a magnetic stirring egg and

reflux condenser was placed 6.3g. (0.013 mole) of l-(3-nitrophenoxy)-8-

(3-nitro-5-dimethylcarbaylo.Vphenoxy)-octane (m.p. 62-63*) and a solution

containing 200 ml. of methanol and 5g. of potassium hydroxide. The contents

of the flask became a light red homogeneous solution as the mixture was warmed.

Two milliliters of water was addcd to the clear light red solution. The homo-

geneous solution was refluxed for two hours. When 200 ml. of water was added

to the light red solution, the contents of the flask remained homogeneous.

The contents were added to a 600 ml. beaker and the methanol was allowed

to evaporate while the solution was magnetically stirred and heated on a hot

plate. The resulting clear, red, homogeneous solution was acidified warm with

10% hydrochloric acid. An oil, which soon solidified, formed immediately.

The resulting yellow solid which was broken up and collected by suction filtra-

".ion weighed 5.1g. and melted at 105-108. Crystallization from 100 ml. of

bInzene gave 4.Sg. (85%) of small yellow needle crystals which melted at

'I¢6-107.5".

The analytical sample, which was recz'stallized several times from bensene

and dried at 100' and 0.25 mm., melted at 107-108%

Analysis: Calculated for C2 0H24 07 N2 3 C 59.240, H 5J98, N 6.93

Founds C 59.04, H 5.81, N 6.76
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PREARAID 0?143-NT HE=)X ).a&.BROMODECAN

The sodium salt of m-nitrophenol was prepared from 22*1g. (0.160 mole) of

m-nitrophenol (Eastman) and a solution of sodium ethoxide, freshly prepared from

3.68g. (0.160 g-atom) of reagent grade sodium (freshly cut) and 100 ml. of

absolute ethanol, The monitrophenol was dissolved in 100 mlo of anhydrous methanol

(Me-rck Reagent) and the sodiur, ethoxide solution was added slowly with constant

stirring. The solvents were allowed to evaporate at room temperature and the

resulting bright orange sodium salt dried for 3 days in an evacuated desiccator

(over anhydrous calcium chloride),

IIO-Dibromodecane (Eastman, m.p. 24,5-260) was freshly distilled from a

vacuum distillation apparatus containing a one-foot Vigreux column. A clear,

colorless liquid (b.p. 103.5-107 at 0.05-0.10 mm.) was collected (oil bath

-56-165°).

in a 250 ml. round botomed flask fitted with a magnetic stirring egg

was placed 25.8g. (0.16 mole) of the sodium salt of m-nitrophenol, 145g. (0.48

iixe) of 1,10-dibromodecane (freshly distillea and 50 ml. of dimethylformamide

(1atheson, Coleman and Bell, used as received), The contents were magnetically

stirred and soon became a deep red, homogeneous solution. The flask was heated

by means of a Variac-controlled heating mantle and the solution temperature

maintained at 90% . In 20 minutes a large amount of precipitate (sodium bromide)

was noticed and the solution was yellow-orange, In 30 minutes the solution, a

pale yellow-green liquid, was neutral to pH paper. [Note: when dimetfylformamide

was not used as a solvent, the reaction took 4 hours for completion.]

The solution was allowed to cool to room temperature and the sodium

bromide was removed by filtration. The pale yellow-green liquid was dissolved

in 1.5 liters of ether and the ether layer was washed with 5% potassium hydroxide

solution and with distilled water until the aqueous layer was neutral to litmus.

The ether layer was dried with anhydrous magnesium sulfate, decolorised with a

. .'. ' , . , •.
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small amount of Norit, and filtered. The ether was allowed to evaporate lavihg

a light yellow oil.

The 110 dibromodecane was removed by vacuum distillationg 90g. of a clear

colorless liquid (dihalide) being collected at 97-104 (0.25-0.5 mm.). The

residue in the flask, a dark brown oil, weighdp4 29g, The oil was dissolved in

I liter of hot, anhydrous me Shanol, stirred witt. a small amount of Norit and

f'.itered. Upon cooling in a frc'zer, a white crystalline precipitate formed*

The white precipitate was recryatallized several times from methanol* After

each crystallization from methanol the product was stirred with about 150 mle of

methanol at room temperature. The insoluble white product l,l0-bis(3-nitropheno.V)

•-decane, m.p. 82*) was removed Ioy filtration. The desired bromodecane dissolved

and was recovered by cooling in the freezer, The final product weighed 22g,

(40%) and melted at 27.4-27,6, A qualitative test showed the presence of bromine.

Th4 compound was not further analyzed.
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PREPARATION OF -I-( 3-NITROPHENOXY )-10-( 3-N ITROo- .DIMETH!LCARRA LLOYPHENY) D fl1N

In a 250 ml. round-bottomed flask was placed 21,0g. (0,060 mole) of 1-

(3-nitrophenoxy)-lO-bromodecane and 100 ml, of absolute ehtanol. To this clea.p

homogeneous solution was added a clear, reddish solution containing 13.6g. (0.060

"iolp) of the monocarbarate of f,-nitroresorcinol and 100 ml. of a sodium ethoxide

'oli.tion prepared by dissolvin, ,Sg 0 (0.060 g-atom) of sodium (freshly cut)

* 100 ml. of absolute ethanol. The contents were magnetically stirred and re-

.u'xed for 27 hours, A. precipitate of sodium bromide was noted in 30 minutes*

During the course of the reaction the original deep red solution gradually

changed to a light orange red solution. The solution was still slightly basic

to litmus after 27 hours.

The solution was allowed to cool to room temperature* The oil which formed

soon solidified. To the cool solution was added 1g. of potassium hydroxide in

50O5 ml. of water. The contents were thorcughly mixed and filtered. The pre-

Ipfitate was washed on the filter with distilled water. The resulting light tan

orecipitate which was air-dried overnight weighed 28.2g. and melted at 54-57*.

Recrystallization from anhydrous methanol produced 24.Og. (80%) of white
-roduct which melted at 58.5-59.5. An additional recrystallization from methanol

and drying at 0.05 mm. and room temperature produced a white product whioh

melted at 60.5-61.50. Considerable product was lost on recrystallization.

The analytical sample, which was recrystallized four times from methanol

and dried at 0.05 mm. for 24 hours, melted at 60.7-61.7'.

Analysis: Calculated for C2 5H3 3 OsN3 : C 59.64, H 6.61, N 8.36

-," - .. Found$ C 59.96, H 6.81, N J45 5
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PREARTIN OF Iau.( 3.ilTROPHEOXY ) -4O'(3..jNITFM-5:a DOX P~0Y ) 'DQ

In a 300 ml. round-bottomed flask was placed 12.0g. (0.0238 mole) of I-

(3-nitrophenoxy)-.0(3-nitro-5.-dimethylcarbarloxyphenoxy) -decane (map. 58,59659) v

75 xI of 95% ei-nol, and ac'. ?.ion containing 100 m 1 of water and lOg. of

potassium hydroxide. The heterogeneots mixture was stirred and reflxed. The

-.q'eroeneous solution became or.ige after 3 hours, A total of 22 hours of

.eh.'xng was necessary beforx; contents of the flask appeared homogeneous.

,,A-.though the solution appeared homogeneous after 22 hours, the difficulty in

purifying the hydrolysis product suggests that homogeneity was not obtained.)

The deep-red hovgeneous-Appearing solution was cooled to 10* and acidified

iith 10% hydrochloric acid. A tan precipitate formed immediately,

The tan product was decolorized with Norit and recrystallized three times

•nm benzene and four times from methanol to give 1.8g. (17%) of yellow crystals

.ch melted at 84-860.

Analysiss Calculated for C02 H2 80N 2 : C 61.09, H 6.52, N 6.48

Founds C 61.22, H 6.47, N 6.97
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AT~fT= D PREPARATION OF 1-I~H OY~TY ~

OH + CICH2COONa NO CIIIO N a

>OCH2 Br + O(-,r aHzf

.A02

A possible route to 4 -bromo ethers by the .Hunsdiecker reaction was con-

sidered. In anticipation of preparing 3-nitrophanoxymethyl bromide later, a

forerun using the less expensive 4-nitrophenol was attempted. Considerable (80g.)

,.-nitrophenoxyacetic acid was prepared and converted to its silver salt. The silver

:alt was thoroughly dried in a drying oven at 130* for 48 hours. Qibon/tetrachloride

Reagent grade) and bromine were dried for 24 hours over phosphorus pentoxide.

The silver salt of 4-nitrophenoxyacetic acid and an equimolar quantity of

dry Wromine were mechanically stirred through a mercury seal and refluxed in dry

Axtcotetrachloride for 48 hours. No carbon dioxide appeared to evolve from the

.:efluxing, heterogeneous mixttre. The top of the condenser was protected by a

calcium chloride tube leading into a mercury (U-tube) seal. The other arm of

the U-tube was connected by glass tubing to another U-tube filled with a clear,

saturated barium hydroxide solution protected from atmospheric bar o= &am4

#A' am arite guard. No barium carbonate precipitated.

The stirred, heterogeneous mixture was irradiated with ultraviolet light

(G.E.Sunlamp) for 48 hours. No carbon dioxide was formed. The heterogeneous

mixture was filtered and the unreacted silver salt held aside. The filtrate

was allowed to evaporate at room temperature. A small amount of viscous red oil

remained. The small quantity of residue did not justify spending time in further

in v tigation.

Because of the lack of success with the silver salt of 4-nitropheno.yacetic
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acid, it was decided not to carry out the above series of raction& Uu1Wg3

*irphnl
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ERMPARATION OF 17-DIB ROMOH=PTANE

HOOC( CH) 7 ooH NaOOC( C ) COONa

AAgNO3

'-Br(CH2 ),Br + C02 + gBr Br AgOOC(CH 2)7COOh'g

A synthesis of l,7-dibromohpptane from azelaic acid has been carried oute

A 35% yield of slightly impure 1,7-dibromoheptane was obtained.

In a large flask was placed 103g. (0.5 4 8 mole) of commercial grade azelaic

acid and 500 ml. of an aqueous solution containing 44. 8 g. of 97.8% reagent grade

,odium hydroxide (equivalent to 43..8g pure sodium hydroxide; 1.10 mole). The

ixture was warmed to approximately 40* to effect solution. The solution was

cooled to room temperature and filtered. To this clear, light yellow solution

;.as added a 3% aqeous solution containing 206g. (I0% excess) of reagent grade

,7ilver nitrate. A white precipitate formed immediately. The white precipitate

,as collected by suction filtration and washed on the filter with large quantities

of water. The white precipitate was sucked dryi on the filter overnight and dried

in an oven at 130" for h8 hours. the resulting white precipitate weighed 170g.

(80). The loss of silver salt due to handling was large because of the nature

of the precipitate.

In a 2-liter,3-necked, round-bottomed flask equipped witha ieflux condenser

protected on the top by a calcium chloride tube, a magnetic stirring egg, and a

large dropping funnel, was placed 170g. (0.423 mole) of silver az@late and 600

ml. of dry oazboatetrachloride. The heterogeneous mixture was refluxed gently

as a solution containing 1359. (0.846 mole) of bromine in 150 ml. of dry carbon

tetrachloride was added dropwise. A vigorous evolution of carbon dioxide and an

exothermic reaction were noticed immediately. The heating mantle was removed and

the flask was cooled in an ice-bath periodically to control the extent of re-

fluxing. The total time for the addition of the bromine solution was approximately

105 hours. After all the bromine solution was added, the mixture was stirred
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and refluxed until no evolution of carbon dioxide was noticed [30 minutes].

The precipitated silver bromide was removed by suction filtration and the

resulting red-brown filtrate was placed in a large beaker to allow the bulk of

the carbon tetrachloride to evaporate at room temperature, The resulting dark

brown liquid was filtered free of a small amount of solid and distilled under

vacuum. The clear, colorless liquid (dihalide) which was collected at 86-89* and

.5 mm. (36g., 35%) soon discolored. This product has been held aside for

further purification.

A modification of the above procedure in which the silver salt will be added

to the carbon tetrachloride-romine solution will be tried. It is thus hoped to

increase the H.wdiecker reaction (with a corresponding increase in yild of

dikAlide) and decrease the ooMeting Simonini reaction.
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EPARATION OF SODIUM NITMALN&LDE ,

Br Br. 
6- 4&CO + NaNO2  L Na EO(OID)nN03 H06o

The following procedure was adapted from Fanta, Org. Syn., u, 95

In a I-liter, 3-necked, round-bottomed flask was placed 100g. (l,45 moles)

of sodium nitrite and 100 ml. of water. The mixture was warmed slightly to

effect solution. To this clear solution was added a solution of 100g. (0.386 mole)

of uaobromta acid in 100 ml. of warm 95% ethanol dropwise such that the tempera-

ture was maintained at 540 + 1%* The reaction is mildly exothermic. After the

addition of the acid was completed (90 minutes), the reddish solution was

stirred for 10 minutes at 540. The reaction mixture was cooled to 0-5* in an

ioe-bath. Light brown crystals soon formed. The light brown crystals were

collected tV suction filtration on a previously chilled BWohner funnel. The

moist cake was recrystallized from a solution containing 160 Ml. of 95% ethanol

and 4O Alo of water. The resulting light brown crystals, which were air-dried

overnight weighed -0g. and deconmposed with evolution of gas at lOl-104'.

The above reaction was repeated on a small scale using the less expensive

mucochloric acid in lieu of woobromio acide Some sodium nitraomnaldebyde

was isolated but optimum conditions have not been obtained as yet. Further

work is underway an this synthesis.
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In anticipation of preparing 2-hydr -3, -ditrpyr dine from nitroaetudde
and sodium nitromalonaldebyde, suitable conditions were sought. Fanta and Stein
(J. Am. Chem. Soo., L10 4, .(1955)] condensed 4-cyanoaceta nde with sodium
nitromalonaldeIhde and recovered a 93% yield of 2 -ldroy-3-cyano-5-hitropyridins.

This synthesis was Sumssfully repeated in our laboratory. It is hoped that
nitroacetamide and sodium nitromalonaldeycde will condense to 2-hydromy-3#.

5-dinitaopyridine under uimilar or slightly altered conditions.
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2 CH3N03  U34* NI b OHt~I-NOH + HaO
40,-50 O-ION NOs

For the synthesis of nitroacetamide (of. preceding synthesis) considerable

quantities of nitroacetaldxime are necessary. It has been established in this

laboratory that "pure" nitroacetaldoxime can be stored in a cold place without

decomposition. Impure nitroacetaldoxims containing traces of acid or solvent

readily decomposes at room temperature.

The procedure followed was that of Steinkopf D. [ far., 2, 2031, (1909)]

with modifications. In a large beaker was placed 82gp (2.0 molesof 98% sodim

ydroxide pellets and 100 ml. of water. When the temperature of the solution

dropped to 45% 80g. (1.3 moles)of nitromethane (used as received) was added,

* dropwise, with constant stirring, to the sodium hydroxide solution. The tep era-

ture of the reaction mixture was maintained at 40-00 during the

addition of the nitromethane (approximately 45 minutes) tr the use of an ice bath.

A white precipitate and a red-brown uolutiosi were soon noted. Near the and of

the reaction, the temperature of the solution was allowed to be raised to £5

for a minute. Small chips of ice were used to prevent the temperature from

exceeding 55'. The solution was allowed to cool to room temperature, and then

cooled to 0 in an ice-salt bath. Considerable solid ford during this cooling.

The temperature of the mixture was maintained at 0-10' while the sodiua

hydroxide was neutralized with 160 mlp (2.0 mole#)of concentrated hydrochloric

acid (sp. gr. 1.19, 37.7%). A white precipitate (slightly yellow with solvent)

was formed. The precipitate was separated by suction filtration on a chilled

Buchner funnel. The precipitate was pressed on the filter to remove as nuch

) solvent as possible. The slightly moist, light yellow cake was stirred vigorously

with 500 ml. of ether. Considerable solid did not dissolves The ether solution

,n filtered free of solid material, decolorized with a small amount of Norit,
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P PARATMN OF =ROACETALOXE

2 0H3N0g -Nlw M1 I Ma NOR~ + H.0
40-50 0-000 N

For the synthesis of nitroacetamLde (aof preceding synthesis) considerable

quantities of nitroacetaldoxime are necessary. It has been established in this

laboratory that "pure" nitroacetaldoxime can be stored in a cold place without

decomposition. Impure nitroacetaldoxime containing traces of acid or solvent

readily decomposes at room temperature.

The procedure followed was that of Steinkopf L Der., A&, 2031, (1909)]

with modifications. In a large beaker was placed 82g. (2.0 moleoof 98% sodium

lydroxide pellets and 100 ml. of water. When the temperature of the solution

dropped to 45, 8g. (1.3 moles)of nitromethane (used as received) was added,

dropwise, with constant stirring, to the sodium hydroxide solution. The tepera-

ture of the reaction mixture was maintained at 4O-50 during the

addition of the nitromethane (approximately 45 minutes) Wy the use of an ice bath.

A white precipitate and a red-brown solution were soon noted. Near the and of

the reaction, the temperature of the solution was allowed to be raised to 5

for a minute. Small chips of ice were used to prevent the temperature from

exceeding 550. The solution was allowed to cool to room temperature, and then

oooled to 0* in an ice-salt bath. Considerable solid formed during this cooling*

The temperature of the mixture was maintained at 0-10* while the sodium

kdroxide was neutralized with 160 ml. (2.0 mole#)of concentrated hydrochloric

acid (ap. gr. 1.19, 37.7%). A white precipitate (slightly yellow with solvent)

was formed. The precipitate was separated by suction filtration on a chilled

Buchner funnel. The precipitate was pressed on the filter to remove as nuh

solvent as possible. The slightly moist, light yellow cake was stirred vigorously

with 500 ml. of ether. Considerable solid did not dissolve. The ether solution

,%a filtered free of solid material, decoloried with a small amount of Norits
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and dried briefly over anhydrous magnesium sulfate. The bulk 0f' the ather wa

0 removed with the aid of an aspirator. Clear white crystal# c d4 The crystals

of nitroaoetaldoxime were collected by suction filtration and Washed on the

filter with a small amount of ice-cold ether. The white crystals, which were

sucked dry for 3 hours1 weighed 25g. and melted at 69-71' to a clear orane

solution. The crystals were stored in a refrigerator. After 5 days the melting

point and the appearance of the crystals were unchanged.

It should be noted in this experiment that higher yields were sacrificed In

order to obtain high purity.

)


